Modulatory effects of heparin on cellular accumulation and cytotoxicity of doxorubicin in MRP1-overexpressing HL60/doxo cells.
The overexpression of multidrug resistance protein (MRP1), associated with high levels of intracellular glutathione (GSH), is a well characterized mechanism of multidrug resistance (MDR) in several malignancies. Various chemosensitizers have been used in vitro to modulate the MRP1 activity, but the high toxicity limits their clinical application. Unfractionated heparin (UFH), is frequently used to prevent thrombo-embolic complications in cancer patients. This in vitro study aimed to elucidate the potential role of UFH as a sensitizer in anticancer clinical chemotherapy. The human leukemic doxorubicin-resistant cell line (HL60/doxo), which overexpresses the MRP1 protein was treated with UFH alone or in combination with three different concentrations of doxo. The intracellular accumulation and cytotoxicity of doxo and the cellular GSH content were measured in comparison with the leukotriene LTD4 receptor antagonist, MK571, a specific MRP1 inhibitor. UFH increased doxo accumulation and cytotoxicity in the HL60/doxo cell line with respect to cells treated with doxo alone. UFH also decreased the cellular GSH content in the HL60/doxo cells with respect to the control, suggesting a potential involvement of UFH in doxo co-transport with GSH. Our results demonstrate that UFH modulates MRP1-mediated MDR in HL60/doxo cells expressing high MRP1 levels. These findings suggest a potential clinical application of heparin as an adjuvant to overcome MRP1-mediated drug resistance in cancer patients.